Abstract-This paper is the first paper of the sequence devoted to modern methods of protection of coherent pulse radars against combined interferences (additive internal noise mixture masking the active jamming and clutter (passive jamming)). It compares the ultimate capabilities of the known and relatively new varieties of the interference protection (anti-jam and anti-clutter) systems under the hypothetical conditions of exact knowledge of statistical characteristics of signals and interferences. The ultimate capabilities of systems are understood in the sense that their efficiency is calculated for the hypothetical conditions of exact knowledge of statistical characteristics of input actions. The obtained estimates determine the upper bounds of efficiency in the real conditions of a priori uncertainty of parameters of signals and interferences. The losses of efficiency related to the transition to simplified systems of space-time signal processing (STSP) are also analyzed. The second paper deals with peculiarities (high-speed) of the considered anti-jam and anti-clutter systems in real conditions of parametric a priori uncertainty that is overcome by using different kinds of estimates of a priori unknown parameters of interferences. The third paper is devoted to the substantiation of general-purpose STSP system based on adaptive lattice filters.
INTRODUCTION
A. The operation in the interference-free radar situation is a highly unlikely scenario, under which the state-of-the-art radars must solve the information tasks facing them. In the overwhelming majority of cases, they are solved in the presence of interferences that do not allow us to reach the set goals without applying special measures of radar protection. The radar interferences feature different physical nature of sources, different methods of formation and application techniques. The masking clutter of natural and artificial origin makes up an important class, where the problem of anti-clutter protection emerged practically simultaneously with the appearance of proper radars, however it is still urgent. Figure 1a presents an example of the plan position indicator (PPI) screen of the S-band radar operating on a misty autumn day with heavy rain precipitation.
Powerful reflections from the Earth surface in the center of PPI and somewhat less powerful reflections from rain clouds occupy a considerable part of the screen area, and in some azimuth directions they extend actually to the boundary ranges. It is actually impossible without special measures to detect the signals reflected from moving air and ground targets in zones of clutter (CL) generated by these reflections. The problem of detection of signals reflected from targets against the background of active jamming (AJ) generated by point sources of continuous noise radiations that can cause almost complete flashing of PPI screen (Fig. 1b) can be no less complicated. In the case of the joint action of such interferences (Fig. 1c) , the solving of radar tasks becomes still more complicated.
